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m^m, SALK (»[4M) Rv^mmimizjfmi 
fzWMmmm^ix. mmmmmzmm LX7i<Am^m 

^•yv (MR'^■y^■) {z^-^x . msi^^m^mit^ 

[ff^^as] mi^mm^■(/2<r,\^■rtl^}-nzmm<D 

eiifi s ;i ( mit<:r)±^ $ m. 9Ti:i±xh 6 mm^ 

ffl) RlfUm (5— 20at%c7)R ( R«iY2r#tf#±W7c; 
«CO|^i!'-^<^:tia) . 0— 25at%<7)X (B, C^/Sfi 

N) , nmm^±m (Fetfzi,icotfzi,iNihi'^^i± 
[ 11*314 ] it*3i 1 ^zim<r>mmmm^^ v k 

bi>—yTl,Z3iml:l±50iml:l.r<7mmcr>Umm (Cr, T 
i, W, Mo, Cu, Ta, FeMn, NiMn, NiO, Fe 
O, CoO, Co-Pt, Fe-PtCOd'tb'iMtf.zlitZm.iii. 

[ 11*31 5 ] If *Ji 1 tcietgc^Mmfijjis&SM^ •/ K 

±T-S)^«iC«ttffl) ^WWttffl (5-20at%tOR (R 
OX (B. Ci/^tSN) , SMa^f^JR (Fe. Co. N 

[ »*]! 6 ] If *ii 5 ^zim(7m^&tm^m^ -v f 

fflC0^J^^B^H?5@*^5nmJJUi30niiiJ.:HT-C$>i. ^ 1 2r!RFa[ 
CO 0 0 1 ] 

[0002] 



Srf%^KI> ^bcnx^ hmw^-/ Y t Lx%m^i>>mto 

*fflo^-y Y^^m-th&n^mm.^y Y<r>m^mm'^ 
yYtLxm<m\>-^i:>fix\-^h. ;i<^^yY\mmm 

[ 0 0 0 3 ] «^(?OMR^-y K;D^H5l§fLT*3 0 , ifl 

7 ^ t ifift:/? t^ac7)^lle^i®Si> it< ^■g>«ift(c5r-:>T 

S , mM(r>M R-^ 'y Fi^MiSWTii . ?j»V ^ h 5 'y 

"^-m^^mmmmzm-^htzMK^y Y^n^^tim 

miz^j:Ki^'Oh^. 
[0004] ^t!*^OMR^■y YXit. MRfR^;f)>M(C 

timmz^:^X a tc. mriS^ ^ ys-< TX-ri=/::i^cofi| 

i^comizmmxh o , ^^om rs^ cos^ s s 

ftt-fts. mc^^'^-^Txmmi.. mMmt^(r>miz^nx 
h^. *^'^MRS^<7)i^^b^a^t*l^^]■c■■^)S^#:f3■|*]^^ 

[0005] ttlH^52-062417-^^^|gt{S. 

(sALji) <Dfmm.it^mmLxmjj\^<^^ur:^m. 

^imu-thij^ (SALA'-<TXj£) (Cj;|,MR/vy 
F*iffl^$fLTV^^, — qfBB^57-198528-^i;^f|lt: 
{iffia^Jl^^=t'^TMR«^^y^'-< rxM:&-^>ML^MR 

^ y YtW^^^tiXtS *3 , F i7 'y ^'Isfi:^ -y KtfOff-^l^ 

M^§:fl.TV'>l,. tfz. ^WT7-210828-f-4^fgtCi475cA 
[0006] 

0 o 
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[0 0 0 7] lt#^>*^'s^S j.i-'->'3>'tcj;'?TSffii. 

^f^tc j; -^T:S^-S M*>pr[e]ffijfi<ST--#300— 400O 

^^xm^m^um-nh tTtiiooooeS* L<{4i2oooes 

[ 0 0 0 8 ] 's-y YcrMMM^n^zWEth}:^<ni. -5 
ffi^li^MiJ'ii. n-^OlBilig* (iilfa»^S) iim<ts: 

[0009] ttz. mmMmm^'K<^i.iz-:>tL. ^> 
St^ S A LM ^: ^z-;!^ F M t iD^MW^feiS ^: v ^ o IKjS*^ 

(7)7|cAfl5MT' i^ffliSc^^/: S r t J; 19 , $>-i>gSffi 

[0010] -Jj. MRS?-(^«^ft$ ^i&< Lj1#'-S. 
a#{i;«^S$1.0//ni#ifiT-«tc?S < ^j:i.fzib. 1.0 

Lxmrnm-it^mM^^fzi^iz h 5 'y^m^m< lx^^ 

[0011] Ltzf/^^x. ^^mii. mijffi]^^-^ rxm 
-^s.u^'a^r[6i^sw Txmm^^^-ttm h ^ ^y m r* 



[0012] 

LTMe^iooooei.:j[±c7)^i^xr y yym^mim 

V ^ I, i i: i 0 . -y F j: D S:tffi:^3ffi1i>&i>k:§ 

[0013] i<7) j; 3 ^7mTO«t Lx. txmms 
mit<^iz^ § 5&^o. 9Ti:j±.xh^9m^m ) Rx/mm 

ttffl (5~20at%SOR {RltY^^tsm±mj€m<^fi'J'- 
^<i:i>l«) . 0— 25at%c7)X (B. C. N^) , 

®iim^^O. 2-1. 5T<7))P*i-»^>^l.|, . 

[0014] ^mxTu >'^TO)«(Dfwefflat>M 

OTfT)!!*;?)!*!!]! (Cr, Ti, W, Mo, Cu, Ta, 
FeMn, NiMn, NiO, FeO, CoO, Co-Pt, Fe 

-pttoa*>iffl4-^c«i2«ji[±:o^i^=fc^M) ^mm-h 

.1 1 tc i 0 . i:l:3SSDSV«l3tffiH-C-Hl^«il:^1000Oe 
[0015] 

|tl^^''YrxSW#it-f--i.MR^-/ FtCt3V^-C. MRM 

S A L M^O^mX^tS: E&± L T ^^Kft (cJBH-r 
^•y H y ^ Xfl^^jfpSiJTS l>iEHl^-C*AM5ll35)-^> 

'^-thZtt-X'th. 

[0016] :^wmi. mm^-xm^mt lx. tmi& 
ffl mi\Lcr>±%^m.'iT\;x±.xhhmmm) mm 

eSffi (5-20at%cOR (R{i:Y^*ti>«±«7t:*iOrt 
:;i'-5r<i;i>ia) , 0— 25at%£7)X (B. N^) . S 

^y.^x^^^mm-t6mmzm<L. mtimmij^^B' 
[0017] ^mxy ij y^w6mit. m 1 <:omizm'it 

^mwrxwmim^t-^hMzmw^^ifiih^^. ^mn 
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ii>mm^z^j:hfzisbmm.mmmzmti>mmt m 

m\mtmm^m^^m4t-thithf]iz. ii2co«(:^ 
mmiz-rtzbiz^-yxi^n^ti^. ±mcr)mmi}^{^. 

fzMzimmmmc^mmtim j; o -^mMmm^ 

[0018] ±M(^^mco^-! xmmamzi>. ^mx 

mm< . +mzm^tt:m\ t=5rv^^: R 2 TM 1 4 X 

^mmtmw ^zx\ mmmzxhm^mm<^)i-zi^ 
(D^mmt Lx^mxrv y^-sm<Dwm&sRtm 

!ii0.T(Dm^(Dmmm (Cr, n. W, Mo, Cu, Ta, 
FeMn, NiMn. NiO, FeO, CoO. Co-Pt, Fe 

-ptcoo-tbimttzmmai-i-i^^^m) srffMt 

f^UmtimOO eliLh^O-oS^^^^O . 2-1 . 5 T COM 

c^Mitmfmmt<DK!iii:mmLfzm». mm&mt^x 
[0019] mmms<^um:fji+'^3\%tii-tizitR2 

TM 1 4 Bcr,^^^Bt:^%lti}ibcr,mmmt^i£^WX-h^. 

m-^umvMrtmt tw ±mcox a izimmx- 
mi\:^¥9m-ti> r i: "9 . mm^m25()''cx%mo 

[0020] msizmkcTy^v ]<coiii:f]m^c^mmRV 



mt LxitcoPtmRt/cocrPtmrn^m^^fz. mmt 

.t)?>V^{iCoCrPt^lKcOffi|^J;btJ; 19 BrS:^x/:::&20 

^K)mLxn^m.m^:^zyxixa-y'X'm^Lfz. -fey 
xVM.m3i«kbLf:z. 

[00 2 1 ] msz^mK)MLm7^'^izBmmmTm(:>:b> 

y=yy hcO^-^-rtLt^t^mtfz^. ^cry^yy°)V^-y K 

iz^^'iX^^jv^^^'y-^yy^ xtf^^^Lfzk^^^Lfz, 
[00 22] m^is.mum'^amzhm^^xy^ xt^ 

mmbts:h. ^-nmw,tf^^mpsm.<^Brbwmb(rm 

y{)n2.5Tntn#3£T-ftytfiSrj^'5/;„ Br ■ t=10TnmlilT 

x\±mysWM T7M.^ifA--^^t£fz^M.\im.tfw&u. 
-^mcux -f. )'^}V9i\-o^yj -i xitMM lt v>§ , 

—■yjBr ■ tS12.5TninT{i. Br • t3&igS<^rl, tB^H 

m\±WJ''-LyiTnrsi:X}LXm^WM<^WMii^^L^^. Ztl 

«:^[6]AwrxraiBr • uzmiymtxmii\si- 
^fzib. Br ■ tcommiz{f\-^mmmi<zMr^MRm<7) 
m-it^co^mimci'-'ti'fzisbxh^ . iii:fjmmt<im 
^'^:k^ < .'^/u^^^^^-^fyjAx^Hmmix-^ i-mm 

ti^. MR^-y Kc75*Ail5IKi: LXm.t LV^Br • tOJE 
^bim-itlt-fy\ ia3fiO^-C{±12.5~25TnmT'S. 
[0023] S/C. #Br ■ tl,Zj(iLXiiitimm<^)^^m 

{± . M R t fcJi S A L li^ojl-ft;««*'H' v-^T V -ifcfc 
ib b !S^htL h o M R&l/ S A LMc7)jl'fbm^{iii:^|6]^ ^' 

mLfzfz>!bb^-.t>fih. :ifil,±. ta!*i0^v K<7)^Aa 
5)leOffie*Hc*i-8000egJgi:/h§ < . laHB^^SSF 

t-^mmm.^. uwrn^t^tzitm^u rxmmziih 

M R * fcJi s A Lllcoil{Mfc«i^^l6tc J; ^ 

wm) i.zmmth^xmBm.cm'imMcrmmimmx' 

%ts:f)^'ofzfz^b^Lt^Kh.. 
[ 0 0 2 4 ] EI4 fiftlBili^SM JtE-N F t LT , 03 
J: 0 i> b ^ -y ^ rnSaS^^ >y 5: h , 

OEptrS^Lf^llJftcO^-y KTfi, 03 b^^^-MfiWif 

tL{±. ^> 'y^-^^^sKs^fccDt^ffV^^TiAaSM^SOnini: 
^<L;tiO-e. 1^m5M-C{i:3000egStfO«e:bL*- 

ft'^^x^. MRM&tA'SALlKtO^mK-fL^Kiht-^^^ 

\>Z^'^ts:m.-}iHfM rXTm-m^hi\f£i:}-^-:>tzfz^b . 
[ 0 0 2 5 ] EI 5 IfZ-if-Wm^m -^fz-^mxr U y i/TC 
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[0026] *^Bjf fflv>/t3£Mxr u y^-^SKt^f 

. 3Sj«xT 0 y ^'m^mi^ ^-saL— v-3>'*^i^ ^ a 
[0027] Mxm^m^^mmmt^^ z t izj: ^x 

mmLxm&ts^'Mibtzi,cr,Tii^\'-^. 

[0028] 

mmm i ) m i^xxmi izmm^mm-^-y ]^(^mm 

mt , ti^mmmizmjji^^u r^mt Lx^i^xm^mR 

[0029] :mmmx'ii. T^i^-fi'vm2±i>zim 

mi2iifrLx. mnm (Ni-Fe) i k »W 

(a) (10) &{i:$^T•T^ffi (Ti ) m4RX/^mxy' 

u y^^msm mmim ( Ndi 4 Fe,^ Bg ) 5 . »i4 

ffi (NiFe) 6)7. S ALIK (Ni-Fe-Cr) Di^mM^ 

ti. ^^i,z ( jfi^tt b 7 ■/ ^ iss$ij)i 8 2r $ /^xmrn 

(Mo) S^J^JtL^C, S^^tifeftMl 2*fi-LT±SI5i^ 

[0030] 3cf^xr y y^'MJlcossattffl^ IMtt 
ffi t c7)jB»j:b^^'ft.§-iir^ >! t tcj; 0 . n^mM^-mt 
mmc7^m^5~~^TnmtxMmLtz. rmmm^mm-t 

:^ZtlzJ:K>. Hcm200Oel.Xiifc t/i„ Zcom. 
•y ^' tI»Jil<7)Al2 03lK«i'>:t 'yh:r. y f-y^-mizX 
xm.2u.i^\,zti:hXo\,zlm-\^fz. MRJKcO*^S§«4 
±T«0>— (^>>yr#) {±0.2 

[003 1 ] ^l^tMR«T±tC?FML/ii?^»M^'y K 
1 3 ^fflV ■>T^f*:t3ie«^ L , M R*^^0B^^t'l4*^M+ 



g IIil«THJ ^ h - fflc7)^||U , 

co'JA'y-r, ^—x^-i y>'yh<^\'^-ftL:fy^^^m'ifz^ 
^(r>^yy°)V^-y Vi>z/^)V^ f^'^-^dy J ^ Xifi^^ 
Ltztm'^i'tz. ^yxwmti'imAhLfz. ^mm\t 
c^i^mxTv y^-'mGrnizMLx-^yr/i-^-y H^2o-fe 
yhimL. mmmmmm^-y vizimmm.Q.3AT 

[0032] r extern. 1113 t:^^-r J; a t:, *A?S5JK 

con^mMms. Brt mmtcrmcom^Hzr^ ^ r m r 

M L < «± C o C r P ffl V -^yt^-^ i: ( i{J|Biai7)«[e] 
^mXh S t Si5tL^ , tjt^CD CoPtMi>L<{iCoCr 

<>^ti9 , |sl— ^-y Vl,zm-^liitf^<^y^li2%^ 

^i^'Miit-SBr ■ t«TRS^l{±7.5Tnmi;^s^*C5D^-y K 
J; '9ffi< . «e*i^^-y H J; 0 Br • t^/jN§ <fSltLT^ 

[00 33] it?) J; d iz^ 3^||JteWrii;|fl!*<50'\v Ftc 

^\m^imm\t&<%i^ii.fz. ^nvn^i^msm^zm 

V ->fc3cKxr y y :?'^5Mo«a^j*n2oooeii[± t 
Mc^)^-y vcomoex D ft< . tmw^mmmiZ7%xm 
^mizmmttm^ {mm^hcom^. mm^^^^com 
»m^. mim^tfzim^^^r^mmzi^MRtt: 
iiSA-LmcrMAmpMrnm^zx ^^-t^m^m) ^z 
mm~rhyiiXWGmcomimMco^^:+^mmx^fz 

tzi^b^ii^fi^, 

[0034] ( mmm 2 ) mmm 1 b \sim(omm.(^M r 

^•y K^ftML. MR^-y V(DW^^mbJ<Jl'^J\'y-^ 

yy-^ ximmLfz. tztzL. i "9 ft^JS-ft^fjtBcT)^ -y 

HfcLT. b7-y^'(il.5//m, MR|gi(7)ie§l//m, ^' 
^ 'y r^SO. 2/x m . a^Mt^^OMfftiSOOAcO^ .y F ^|^-ft 

Ltz. tfz. immcommm%^}^itmm± n v ^m^x-co 
j'^ji-^j\^-^yy-^ xmmm'^^mE't6fzi^. mmm 

^-y \<cr,mm^0.4ATb L:^o ^AM^mb LXif^ 
mxy°<J y::^'m^m: ( ®^ttffiNdi 2 Dy2 Peso Co 
18 Be. »l4ffiNiFe) iiff J:b*^ib§-fr ^ 

ZblZiK)m^^m&bmmcOit^5-40T ■ nmt 

0Oea±b Lfz. ^mmt>Ziitti>^yy°JV'^'y F{420-fe 
-yhi^fS^Lfz. 

[0035] zc^m^. mmBm^m\^fz^'^im4 
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Ti±iill30nra-(:300OeS,K^^f»«+l LM^hivf. MR 

3t*^xruy^TOIl*fflv^f^j»-^{4. Br ■ tsio 

[0036] 

[HI ] ^WMizx^mmmxh^MR^^y Hc^nfffi 

[HI] 




00 

[03 ] ^¥tBmzxi>w^tiitimm&W'^)U:^j^^'i£y 

[05] ^^m^mRr/^mxT y viJ^^BHiofti^^ 
[[16] 7^xmsmbm^&MmmBrcomtim:nco 

[^^-^C7)i|iB3] 

^mmm. 11 MRjK 12 mmm. i s 

5 igPllffi. 16 17 MR*^(?)*^« 

$,18 mm. 

[112] 




[117] 
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Abstractor JP928261 2 
PROBLEM TO BE SOLVED: To stably control 
the output with a rather weak vertical bias 
magnetic field and to improve reproducibility of 
signals having a large output amplitude in a 
magnetoresistance effect head by forming an 
exchange spring magnet film for a permanent 
magnet film. SOLUTION: An insulating film 12 
is formed on a lower shield film 2, on which an 
MR film 1 1 and nonmagnetic film 10 are 
formed, and a base film 4, exchange spring 
magnet film 7 and SAL film 9 are formed to 
surround the films 11, 10. Further, an 
electrode 3 is formed on both sides of a track 
width regulating film 8, and an insulating film 
12 and an upper shield film 1 are formed 
thereon. The magnet film 7 consists of a hard 
magnetic phase 5 and a soft magnetic phase 
6. By changing the thickness ratio of layer 
thickness between the hard magnetic phase 5 
and the soft magnetic phase 6 of the magnet 
film 7, the product of the residual magnetic flux 
density and the film thickness can be 
controlled to 5 to 40Tnm. By controlling the 
film thickness of the base film, He can be 
controlled to >1200Oe. Thereby fluctuation in 
the magnetic field caused by fluctuation the 
magnetization state of the MR or SAL film by a 
transverse bias magnetic field can be enough 
suppressed. 




Data supplied from the esp@ce/ief database - Worldwide 



